Myb transcription factors in the oomycete Phytophthora with novel diversified DNA-binding domains and developmental stage-specific expression.
Transcription factors containing two or three imperfect tandem repeats of the Myb DNA-binding domain (named R2R3 and R1R2R3, respectively) regulate important processes in growth and development. This study characterizes the structure, evolution, and expression of these proteins in the potato pathogen Phytophthora infestans and other oomycetes. P. infestans was found to encode five R2R3 and nine R1R2R3 transcription factor-like proteins, plus several with additional configurations of Myb domains. Sets of R2R3 and R1R2R3 orthologs are well-conserved in three Phytophthora species. Analyses of sites that bind DNA in canonical Myb transcription factors, such as mammalian c-Myb, revealed unusual diversification in the DNA recognition helices of the oomycete proteins. While oomycete R2R3 proteins contain c-Myb-like helices, R1R2R3 proteins exhibit either c-Myb-like or novel sequences. This suggests divergence in their DNA-binding specificities, which was confirmed by electrophoretic mobility shift assays. Eight of the P. infestans R2R3 and R1R2R3 genes are up-regulated during sporulation and three during zoospore release, which suggests their involvement in spore development. This is supported by the observation that an oomycete that does not form zoospores, Hyaloperonospora arabidopsidis, contains one-third fewer of these genes than Phytophthora.